Proteasome Inhibition Diminishes the Formation of Neutrophil Extracellular Traps and Prevents the Death of Cardiomyocytes in Coculture with Activated Neutrophils during Anoxia-Reoxygenation.
Polymorphic mononuclear neutrophils (PMN) are very important cells participating in nonspecific defense of the organism. Among their well-known functions, the formation of neutrophil extracellular traps (NET) is interesting and potentially dangerous for the mechanisms of other cells. Ubiquitin-dependent proteasomal proteolysis is a very important regulator of all cellular activities, but the role of proteasomal proteolysis in NET formation has not been investigated. We performed experiments with PMN activated to form NET with phorbol 12-myristate 13-acetate (PMA) and the application of a proteasome inhibitor. We also added activated neutrophils to primary culture of isolated rat neonatal cardiomyocytes with or without anoxia-reoxygenation modeling. The data obtained show that proteasomes participate in NET formation and proteasome inhibitors facilitate the blocking of the NET program. The percentage of NET after PMA application was 70.8 ± 7.2 and the proteasome inhibitor decreased this amount to 4.7 ± 0.9%. In coculture with cardiomyocytes during anoxia-reoxygenation, this effect prevented cardiac cell death induced by activated PMN. The stimulation of NET formation by PMA in coculture with isolated cardiomyocytes led to an increase in the number of necrotic cardiomyocytes of up to 33.1 ± 12.9% and a corresponding decrease in living cardiomyocytes to 66.9 ± 12.9%. The number of living cardiomyocytes in coculture after incubation with both PMA and proteasome inhibitor was 76.6 ± 13.3% (p < 0.05), and the number of necrotic cardiomyocytes was 23.4 ± 13.3% (p < 0.05). Proteasome inhibition blocks NET formation and prevents cardiomyocyte necrosis in coculture with activated neutrophils.